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MOOTHER, quieter opera- 
tion, freedom from power- 
wasting drag, longer link life... 
all are results you may expect when 
lubricating your chain drives with 
Texaco. 
From precision timing chains on 


automotive engines to heavy duty oil 
field equipment ...whatever the type 
of chain, whatever the service... 
there is a Texaco Lubricant that will 
provide positive protection against 
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wear, weather, rust and corrosion. 


A Texaco Lubrication Engineer 
will gladly cooperate in increasing 
the efficiency of power transmission 
in your chain drives. Just phone the 
nearest of more than 2300 Texaco 
distributing plants in the 48 States, 
or write: 

The Texas Company, 135 East 
42nd Street, New York. N. Y. 








LUBRICATION 





A) Teehnical Publication Devoted to the Selection and Use of Lubricants 


c 


The Texas Company, 1: 


fo 


November, 1941 No. 11 


35 East 42nd Street. New York City 


lexas Company 


Vol. XXVII 
Change of Addr In reporting change of address kindly give both old and new addresses. 
‘The contents of “LUBRICATION re copyrighted and cannot be reprinted by other publi sitions without written 
approva and pre id fhe article ts le é wetly and credit giren to THT TEX {S COMPANY.” 


Chain Drives 


Their Lubrication 


HE history of power is fantastic in its 

recording of the wavs and means devised 

to relieve man of manual labor. This 
seemed to be an ideal which developed from the 
overtime put in when the pyramids were built, 
Lubrication of back likewise to 
those ancients, in their efforts to relieve their 
slaves of at least some of the work by greasing 
the rollers over which the stone bloeks were 
pulled to these same pyramids 

The Egyptians were probably the first) to 
adopt any substitute for man or animal power, 
They took advantage of the wind by means of 
the sailboat. In effeet. this can be called the 
first machine; it became a most essential means 
of transportation on the River Nile. © The 
vagaries of this same river caused an added 
need for irrigation. The low lands were flor ided, 
irrigated and fertilized by the annual flood of 
the Nile, but the high lands, being above the 
flood level, required water by artificial means, 
for rain is scarce in this area. 

So the forward Egyptians again proved their 
mechanical ability by developing a well-sweep 
device much like a crane. In this way water 
was dipped in a contamer, swung upward and 
over the area to be irrigated and there dumped. 

As civilization progressed, application of the 
chain drive for power transmission was de- 
veloped. About the time that Columbus was 
contemplating his famous voyages. an equally 
renowned artist-inventor, Leonardo da Vinci, 
designed sprocket chains for power transmis- 
sion. Based on these fundamentals the chain 
has become a valued medium for power trans- 
mission where the distance between the driving 
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and driven shafts is too great to allow for the 
use of gears. 
TYPES OF CHAINS 

The modern chain drive can be grouped 
under three distinet classifications according to 
the working conditions and degree of effective 
lubrication to which they are subject. These 
include: 

1) Malleable iron or stamped steel chains, 

used for rough service, running on cast 

tooth sprockets and usually operated 

dry. or lubricated by hand with an 

ordinary chain lubricant. 

2) Roller and block type chains which are 
built for durability, and designed for 
service with sprockets, the teeth of which 
are accurately cut to conform to the 
links. and 

3) Silent chains which are used in place of 
belts or in the transmission of 
power, Where positive and quiet drive ts 
necessary and where the distance be- 
tween shafts is too great for practical 
use of gears and too short for belting 
efficiently. Link or silent chains are the 
most perfectly built chain mechanisms; 
they have proved their value by their 
power-saving ability, their quiet opera- 
tion, and economical service where prop- 
etly installed and lubricated. 


Years 


Detachable and Pintle Chains, Etc. 

The detachable chain is probably the 
cheapest and simplest type in use today. It is 
usually constructed of stamped steel or malle- 
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able iron links which are capable of engage- 
ment with each other. When the chain 
straightened out it is impossible for the links 
to disengage; by folding or bending, however, 
the bar can readily be slipped out from the 
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of abrasive materials. The connecting pins 
are either riveted over on the ends or held 

rigidly in the links by nuts or cotter pins. 
Pintle chains are stronger than detachable 
chains by virtue of their construction and can 
therefore be used) on somewhat 
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From *‘Power—Its Application From The 17th Dynasty to 


Fig. 1—Showing Leonardo da Vinci's conception of sprocket chains for power. 


hook through the aperture in the latter. As a 
rule, detachable chains are used for elevator 
and conveyor service or for sprocket drives 
where a relatively low-cost durable chain is 
necessary. Due to the usual high clearances 
involved, chains of this nature are apt to wear 
rapidly in the presence of dirt, dust and other 
abrasive materials. Abrasive wear increases 
the pitch and frequently causes the chain links 
to fit unevenly over the sprockets. To counter- 
act this the use of a highly adhesive, semi- 
fluid straight mineral chain lubricant has been 
found to be very beneficial where lubrication is 
possible. 

When detachable chains are to be used on 
sprockets a certain amount of slack may pre- 
vail. This can be corrected by using a coupler 
link built for pin connection. Links of this type 
can be readily inserted or removed as necessary. 

The pintle chain, extends the application of 
the malleable iron link to a pin connected 
device; it is a valuable substitute for the de- 
tachable chain when operating in the presence 
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heavier service. Variations of this 
type of chain include the saw mill 
pintle chain and the interlocking 
pintle chain. This latter is built with 
self-contained link connections 
which are effective in’ preventing 
the entry of dirt, dust or other 
abrasive matter. On the other hand 
there is sufficient end clearance to 
permit of ready entry of a com- 
paratively heavy gear lubricant. 
Once such a lubricant has penetrated 
to the interior wearing surfaces, this 
clearance to retain it) and 
prevent dripping or throwing dur- 
ing operation. Lubrication is im- 
possible, however, where either pin- 
tle or detachable chains are used as 
drags in conveyor work, such as in 
the handling of sawdust, ashes or 
other fine materials. 


Roller Chains 

Roller chains are used where a 
relatively inexpensive, heavy duty, 
durable chain is required and) where 
extreme quietness is not essential. 
They are most applicable to service 
wherein a silent chain would be a 
refinement, and yet where a cheaper 
rough chain of the pintle type could 
not be used. In other words, roller 
type chains extend the application 
of the efficiencies of a chain drive system to 
of work where otherwise the usual 
economies of modern industrial power trans- 
mission would not be attained. 

Roller chain bearing surfaces are machined 
to a smooth finish in order to enable effective 
lubrication and insure against abnormal wear 
under comparatively high speed operation. 
Sprocket teeth are also constructed in the same 
manner. The extreme service under which 
certain tractor and automotive truck chains 
operate is an excellent example of what an 
average roller chain must be capable of endur- 
ing. As well, it is an ideal example of how the 
subject of lubrication enters into the question of 
chain operation. It is only necessary to note 
the condition of the driving chains on the aver- 
age motor truck. In all probability they will 
appear to be coated with mud, or a caked 
mixture of dust and lubricant. This is but a 
surface indication, however. If a proper chain 
lubricant has been used, and carefully applied 
to the chains, in all probability the interior 
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Use a paint brush and paint 
the lubricant well into both 
sides of the chain. 


FOR INSPECTION 














Courtesy of Link-Belt Company 
Showing methods of indicating oil level and 
means of lubrication on a variety of Link Belt suent chain 
assemblies. 
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wearing surfaces of the links and rollers, ete.. 
will be practically free from abrasive matter 
and coated with an adhesive, protecting film of 
the lubricant. In other words, this latter not 
only serves as a lubricant but also as a protec- 
tive agent. 


Oil Field Applications 

Deep well drilling in the oil fields led to ex- 
tended application of the steel roller chain. It 
became particularly applicable to the portable 
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creased abnormally is markedly reduced; like- 
wise, the possibility of galled joints. 


Silent Chain Drives 

Silent chains include all such driving mech- 
anisms as are built up of parallel series of links 
fastened to each other and to the adjoining 
links by pins and bushings, or seat and rocker 
pins. This type of construction gives excep- 
tional articulating or bending ability to the 
entire chain, with very little wear and noise, 





Fig. 3 


rig where either single or multiple strand chain 
assemblies are required. Chains of this type 
are specially machined after heat treatment 
in order to obtain holes which are accurate as 
to size as well as pitchwise. This provides for 
even load distribution, and more dependable 
lubrication. Drop forge construction of the 
side bars is another feature which facilitates 
self-lubrication, also giving greater reinforce- 
ment. All this, along with careful study of 
assembly procedure, has given the oil field chain 
very uniform bearing areas between each pin 
surface and its corresponding bushing. In this 
way the chance of bearing pressures being in- 


An installation of a Chain Belt oil-tight lubricating « 
carefully planned so that dripped or thrown lubricants will be 
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Overhead drives must always be 
preventec 


provided lubrication is properly maintained. 
Unusual economy with regard to lubrication is 
obtainable on most chains of this nature, as 
little or none of the lubricant wiil normally be 
thrown off by centrifugal force, even under the 
higher speeds which are often prevalent. There- 
fore, cleanliness of operation is an important 
factor, especially on overhead installations 
where the chains and sprockets are sometimes 
exposed. 

Although silent chain drives were originally 
designed for power transmission where neither 
belts nor meshed gears were practicable, they 
have completely outgrown this usage, and to- 
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day are competing with belts and gears on all 
manner of service. 

Rigidity in every installation is an important 
feature. Therefore, bearings must be securely 
anchored in order to prevent vibration of shafts 
or the possible shortening of the distance be- 
tween centers. In making such an installation 
shafts and sprockets should be tested for level- 
ness; measurements being taken between shafts 
on each side of the sprockets in order to bring 
them directly parallel: and the sprockets lined 
up accurately by laying a straight edge across 
their sides. Alignment can be checked at any 
time after the chains have been in operation by 
noting the wear on individual links. 

There are two distinet types of silent chains, 
of which the link or joint connecting device 
is the distinguishing feature. In one a pin or 
pin and bushings is used; in the other a “rocker 
joint™ serves the purpose by the use of a seat 
and rocker pin. In chains of both types the 
pins are securely held in place by washers, and 
by riveting over the ends of the seat pin or 
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roller pin as the case may 
be, or else by cotter pins. 
The chain proper consists of 
a number of parallel plates. 

In chains of the roller 
joint type sliding friction 
occurs between the link pin 
and bushing. These bush- 
ings are generally con- 
structed as segments, two 
being required per joint. 
By virtue of the uniformity 
of the bearing surfaces, 
wear occurs evenly between 


the pins and bushings. In 
operation, chains of this 


character fold into the 
sprocket teeth without jar, 
and each link fits perfectly 
with the corresponding 
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The Diamond Chain « 
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tooth. In event of wear. 
radial adjustment is possi- 
ble in order to compensate 
for any lengthening of pitch. 
Roller joint silent chains 
are retained in proper posi- 
tion on the sprockets and 
prevented from working off 
by the use of a center guide, 
or flanges on each side of 
the driving sprockets. 
Normally but little guiding 
is necessary, hence the wear 
on the sides of the guide is 
slight, especially as guiding 
takes place on the slack of 
the chain. 

In rocker joint chains roll- 
ing friction occurs instead of 
sliding friction. This is at- 
tained by the elimination of 


bushings and use of two 
pins, one known as_ the 
“seat pin” which is built 


with a plane surface, the 
other, termed the “rocker 
pin’ which has a convex 
surface. By inserting these 
pins into the links a rocking 
or rolling effect is attained 
when bending takes place. 
When wear occurs — suffi- 
ciently on the bearing sur- 
faces of these pins to cause 
lengthening of the pitch, it 
is only necessary to renew 
one or both pins to correct 
this objection. As a rule, 
wear between links and 


sprocket teeth is very slight, 
due to the uniform distri- 
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showing sealing features, the lubricating fittings, and 





RICATION November, 1941 


Courtesy of Diamond (Sadand 
Fig. 7 Below Coasrtion 
Diamond roller chain. Tj type 
slip and its load is shar weve 
sprocket, like inter 
a pinion. Light 
Tecormiine nded { 
to 40 range ding  erati 
the manner of housing aperovist 
cation 


Courtesy of Link-Beit Compa 


| »—( Above) —View of Link-Belt double-width silverlink roller chain 
drives on a portable drilling rig in oil-field service. The precision finished 
all-steel construction of this type of chain makes it very durable on rotary 
drilling, cable tool rigs and other oil producing equipment. 
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LU 
bution of driving pressure and equalization of 
pressure throughout the chain assembly. 


FACTORS GOVERNING CHAIN 
LUBRICATION 
To insure proper and efficient lubrication of 
driving chains, it is decidedly essential that the 
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load and constaney of operation. It is natural 
to expect that the rapid repetition of such 
shocks upon the bearing points of the chain will 
tend to force squeeze the lubricating film 
out from between the rollers and bushings, 
rocker bearing surfaces. It is not generally 
possible to compensate for this condition by 


or 























operating conditions be studied. In fact, only 
by combining a knowledge of such factors 
speed, load, clearances and extent of bending 
or articulation can proper lubrication be as- 
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Fig. 


12 hain is provided for lubrication ina variety 
sured. For example, a fluid product that would 
be adaptable to silent chains might often be 
altogether light to suit the clearances 
prevalent in a detachable or pintle chain. 


too 


Speed and Load 


Speed is important, since it involves the fre- 


quency of shocks due to engagement of the 
chain links with the gear or sprocket teeth. In 


other words, the greater the speed the more 
frequent will be the shock on each link. 
Whether or not shocks of this nature will be 
detrimental to lubrication will depend upon the 








means of a straight edge and level Perfect 
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Increasing the viscosity of the lubricant to any 
great extent, as is often done on heavily loaded 
bearings, due to the fact that the penetrative 





















































ability of the lubricant would thereby be 
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of ways as shown by the above method 

markedly decreased. Capillary action, how- 


ever, will reduce the possibility of insufficient 
lubrication. It is customary to assume that 
the standard practice of load reduction with 
increase in speed will sufficiently reduce link 
shock to not only keep within the required fae- 
tor of safety, but as well to insure continua- 
tion of effective lubrication. 

Sudden starting and stopping usually im- 
pose an abnormally severe shock upon a chain, 
especially where heavy loads are picked up. 
To meet these conditions, to some extent the 
viscosity ean be increased within the limits of 
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penetrative ability of the lubricant, but  per- 
haps the more satisfactory procedure will be to 
lubricate more frequently. 





Fig. 13 —Details of the Whitney roller chain with 


t 


ruethods of 


plished b mmersing ina bath of hot heavy petroleum oil, the excess being allowed to drain off before 


Effect of Bending 

Bending or articulation of a driving chain 
imposes wear not only on the link pin bearings, 
but as well at the points of contact between the 
chain and the gear or sprocket. In fact, this 
is the chief cause of external wear, both of the 
chain and sprocket, notwithstanding that cor- 
rect chain design endeavors to eliminate as far 


leaning 


as possible this tendeney towards friction and 
external wear, confining any necessary rubbing 
or rolling to the joints. 


anes aad 


Courtesy of The Whitney Chain and Manufacturing Company 
After cleaning, lubrication is accom 


installing the chain. After installation 


re-lubrication and adjustment 


To this end, pins, bushings, roller, ete., 
are customarily built with adequate bearing 
surface to take up the usual strains. Still, 
a certain amount of external wear will be 
present in any case; for this reason an adapt- 
able chain lubricant should be capable of 
effectively serving both internal and external 
wearing points. 
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Clearance and Lubricant Penetration 
Depending upon the existing clearances, the 
lubricant must have a certain amount of fluidity 
in order to be able to penetrate thoroughly 
throughout the entire link whether pins and 





Courtesy of Ramsey Chain Company, Ine. 


Fig. 14—Details of the Ramsey chain casing which provides a tight housing and main 
tains lubrication by oil drip onto the chain from an oil cup on the side of the case. 


bushings, rollers or rocker joints are involved. 
On the other hand, to adequately prevent ex- 
ternal wear of teeth and chain a relatively 
heavy adhesive lubricant may often be re- 
quired which will adequately resist the effects 
of centrifugal force and stick to the wearing 
surfaces. Some lubricants of this nature may 
be so heavy or viscous as to render them in- 
‘apable of complete penetration through the 
link clearances. This may require a compro- 
mise with sufficient viscosity reduction to meet 
one purpose, yet with the retention of as much 
adhesion as possible. 

Certain steam cylinder stocks, or reduced 
petroleum residuums are excellent’ bases for 
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such a lubricant. Where necessary they can 
be blended to the desired viscosity with lighter 
straight mineral products. 

When chains must be operated in the 
presence of dust, dirt, chemical fumes or water, 
the load imposed upon the lubricant 
becomes all the greater. In such 
cases not only must it serve as a 
lubricant but as well as a protective 
agent for the pin and link bearing 
surfaces. 

Grit, dust, acids and moisture will 
tend to promote wear and corrosion 
to a marked extent. Grit and dust 
in particular being of an extremely 
penetrative nature will tend to work 
into clearance spaces and immedi- 
ately increase the wear. Unless the 
lubricant is of the proper viscosity 
and base, it will often become in- 
corporated with such foreign matter 
and develop into an abrasive paste 
similar to a valve grinding com- 
pound, 


SELECTION OF LUBRICANTS 

The primary requirement of a 
chain lubricant is that it shall pene- 
trate throughout the clearance spaces 
of the rollers, rockers or sliding sur- 
faces of the links. It does ho good to 
apply a lubricant to the surface of a 
chain if it has not the penetrative 
ability to reach all the wearing parts 
by virtue of its viscosity and the 
clearance between these respective 
parts. 


For the Pintle Type 

The more simple designs of chains 
such as the detachable and_ pintle 
types, may or may not be lubricated 
according to the nature of their ser- 
vice. Wherever possible, however, 
it will be advisable to attempt to 
lubricate them, unless they actually 
operate in contact with an excess of foreign 
matter; here a lubricant would become more of 
a detriment than a benefit. For detachable 
and pintle chains a relatively heavy lubricant 
of from 1,000 seconds to 2,000 seconds Saybolt 
viscosity at 210 degrees Fahr. will be suitable. 


For Roller Chains 

Roller chains practically always require 
lubrication. Oftentimes, however, this may be 
lightly regarded due to their seemingly rough 
construction, then waste oils are carelessly 
slopped on at intermittent intervals. Waste 
oils will lubricate, but due to the fact that they 
may often contain quite an appreciable amount 
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of sludge and abrasive matter their applica- 
tion is not recommended. Best practice is to 
use a lubricant within the viscosity range 
recommended by the chain builders. 

The lubricant can be applied by brushing 
uniformly over the wearing surfaces while the 
chain is operating slowly. It will be found 
advisable to heat heavier chain lubricants in 
order to facilitate the spreading of a thin, even 
coating. 

Oil field roller chains must be most carefully 
lubricated due to the part they play in the 
production schedule. As a result, their lubrica- 
tion requirements have been studied and a 
wide variety of long-time tests run to deter- 
mine the protective ability of a variety of 
prospective lubricants. Experience has in- 
dicated that) straight mineral lubricants are 


most dependable. The viscosity range 1s 
necessarily wide due to the varied means 
which may be provided for application. 


Normally, however, the oil can be readily 
apphed by drip feed, by hand or used success- 
fully in an automatic self-lubricating system. 


For Silent Chains 

Silent chains may be operated exposed, or in 
a relatively oil-tight casing. The speed of 
operation is oftentimes regarded as a guide as 
to whether a casing should be used. However, 
in service where dust, grit or other foreign 
matter is present, a casing is always advisable 
whatever the speed. Naturally, a chain which 
operates ina dust-proof, oil-tight casing which 
is equipped with some form of automatic 
lubricator, will operate most. efficiently and 
require the least attention. 


MEANS OF LUBRICATION 

An effective type of casing chain-lubricator 
makes use of the principles of splash lubrication 
by means of a dise attached to one side of the 
main shaft. As the sprocket wheel rotates the 
dise dips into the oil in the base and throws 
it to the top of the casing which is built in the 
shape of a wedge. As a result there is a con- 
tinuous and uniform dripping of oil upon the 
chain. In casings of this type the oil level is 
below the chain; the dise dips therein to a depth 
of one-eighth to one-half inch. 

Other types of casings depend upon bath 
lubrication, in which event the oil level should 
be somewhat above the lowest part of the chain. 

Casings which are used on high speed chains 
are often equipped with an oil pump. Foreed 
lubrication is thus attained and the oil sprayed 
continually upon the chain. 

When silent chains are operated exposed, 
the lubricant must be applied either by brush- 
ing it uniformly over the driving surface, or 
by removing the chain and immersing it in a 


abrasive action 





bath of oil. Certain manufacturers of chains of 
this nature treat them with the lubricant be- 
fore they leave the factory, in order to give 
them a good start in life. Usually a soaking 
bath is used, the chains being immersed for a 
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Courtesy of Chain Belt Company 


Fig. 15-—Sectional view of the Rex oil well chain showing where the 


of steel on steel at high speeds is most pronounced and 
therefore, most important. 


where lubrication is 
sufficient length of time to allow penetration to 
all interior parts. Such a treatment will insure 
efficient lubrication over at least a month of 
normal operation. Subsequent soaking of the 
chain in the lubricant at periodic intervals is 
advisable. 

When it is impossible to remove a silent chain 
for such treatment, the bearing or driving sur- 
face should be brushed or otherwise treated 
with a light, uniform coating of lubricant about 
once a week or more frequently if necessary. 
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If this is done during slow operation consider- 
able penetration will oceur to all the joints 
through the combined effects of bending and 
capillary action. 

Due to the fact that in silent 
chains are usually very small, it is generally 
advisable to use a relatively fluid) straight 
mineral lubricant. When chains are encased, 
if they are to be bath lubricated, a medium 


clearances 





Fiz. 16 
the chain links 


bodied engine oil having a viscosity of about 
500 seconds Saybolt at 100 degrees Fahr. will 
be suitable. Where exposed, or encased but 
not submerged in oil, a heavier lubricant such 
as a straight mineral cylinder oil or light gear 
oil should be used. Considerable difference of 
opinion often arises as to the use of greases or 
other semi-solid products. In many 
these would serve the purpose admirably, 


Cases 





Exposed view of the Chain Belt 
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especially on such chains as have. sufficient 
clearance to enable proper penetration. Still 
it can be appreciated the lubricant must have 
a certain ability to flow, and we cannot always 
depend entirely upon capillary action to bring 
about suitable penetration to the pins, bushing 
or rockers, ete. 

In conelusion, it is well to remember that 
chains and casings will often require cleaning, 
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Courtesy of Chain Belt Company 


oil tight case showing protected surfaces of 


especially if operating conditions are not of the 
the best. or entry of dust or dirt occurs. In 
such cases a kerosene or gasoline wash will be 
found satisfactory. Chains should be removed 
if possible and immersed in this wash. 
should be drained and rinsed out to insure the 
removal of all sediment that may have col- 
lected. 


Cases 
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ROLLER AND BLOCK TYPE CHAINS 







OPERATING CONDITIONS 





OPERATING 











TEMPERATURE Where chains are worn or 


RANGE subject to dirt, dust, water or 
‘ chemicals 


Where surroundings are clean, 
or chains are new or enclosed 








High Texaco Crater No. 1 Texaco Thuban 140 
















Medium Texaco Thuban 140 Texaco Thuban 90 


Texaco Thuban 90 





Low 





Texaco Altair Oil 


SILENT CHAINS 





OPERATING CHAINS EXPOSED CHAINS ENCASED 





TEMPERATURE | Worn Chains New Chains | Bath Lubricated lieu kaaetaaiais 





High Texaco Thuban | Texaco Thuban Texaco Texaco Texol F 
140 90 Pinnacle Min. or Texaco 
Cyl. Oil Pelican Oil 
















Medium 





Texaco Thuban Texaco Star Texaco Thuban | Texaco Altair 
90 Grease No. 00 90 Oil 
or Hytex 
Grease No. 3 







Texaco Star Texaco Aleph Texaco Aleph | Texaco Aleph 
Grease No. 00 Oil Oil Oil 
or Hytex 
Grease No. 3 | 





























O 
DIRECTION OF 


<____===_ 
CHAIN TRAVEL 


CLEAR- 
ANCE 











OUR CHAIN DRIVES will give many extra hours of ser- 
vice, run quieter, save power... when you use Texaco chain 
drive lubricants. 

These Texaco Lubricants penetrate between bushing and pin, 
preventing metal-to-metal contact. They do not squeeze out or 
throw off. Winter and summer they protect links, rollers and 
sprockets against wear and corrosion. 

The outstanding performance that has made Texaco preferred 
in the fields listed in the panel has made it preferred by chain 
drive users everywhere. 

These Texaco users enjoy many benefits that can also be yours. 
A Texaco Lubrication Engineer will gladly cooperate . . . just 
phone the nearest of more than 2300 Texaco distributing plants 
in the 48 States, or write: 

The Texas Company, 135 East 42nd Street, New York, N. Y. 


THEY PREFER TEXACO 


%& More buses, more bus lines 
and more bus-miles are lu- 
bricated with Texaco than with 
any other brand. 

% More stationary Diesel 
horsepower in the U. S. is lu- 
bricated with Texaco than with 
any other brand. 

% More Diesel horsepower 
on streamlined trains in the 
U. S. is lubricated with Texaco 
than with all other brands 
combined. 

%* More locomotives and cars 
in the U.S. cre lubricated with 
Texaco than with any other 
brand. 

% Morerey enve airline milesin 
the U. S. are flown with Texaco 


than with any other brand. 











THE TEXAS COMPANY ° TEXACO PETROLEUM PRODUCTS . DISTRICT OFFICES 


ATLANTA, GA. .... « 133 Carnegie Way 
BOSTON, MASS. .. 20 Providence Stree! 
BUFFALO, N. Y. 14 Lafayette Square 
BUTTE, MONT. . - Main Street & Broadway 
. 332 So. Michigan Avenue 


HOUSTON, TEX. . . 720 San Jacinto Street 
LOS ANGELES, CAL. . . 929 South Broadway 
MINNEAPOLIS, MINN. 706 Second Ave., South 
NEW ORLEANS, LA. 919 St. Charles Street 
NEW YORK, N.Y.. 205 East 42nd Street 
- 2310 So. Lamar Street NORFOLK, VA... Olney Rd. & Granby St. 

- 910 16th Street SEATTLE, WASH. . 3rd & Pike Streets 


Indian Refining Company, 5 East Market Street, INDIANAPOLIS, IND. 








